Enzyme systems initiating replication at the origin of the Escherichia coli chromosome.
More than ten proteins are known to participate in replication of plasmids bearing the unique origin of the Escherichia coli chromosome (oriC). Initiation of replication of oriC plasmids has been resolved into five separable stages. An initial complex formation (Stage I) requires an oriC plasmid, dnaA protein and HU protein. In the presence of ATP at a temperature of greater than 28 degrees C, a dnaB-C protein complex interacts to form a prepriming complex (Stage II). This is followed by extensive unwinding of the template that depends on the further addition of gyrase and single-strand binding protein (SSB) (Stage III). Hydrolysis of an rNTP by dnaB protein (a helicase action) and of ATP by gyrase (a swivelling action) drives the extreme unwinding of the template. This unwound template-protein complex is the substrate for priming by primase (Stage IV) and elongation by DNA polymerase III holoenzyme (Stage V). Priming of all DNA chains is done by primase; RNA polymerase functions in template activation rather than priming. DNA polymerase III holoenzyme, composed of at least seven subunits, synthesizes the DNA chains. The alpha subunit is the polymerase, the epsilon subunit is the 3'----5' exonuclease; alpha + epsilon is the proofreading activity. Following the synthesis of new DNA chains, DNA polymerase I and ribonuclease H remove the RNA primers, polymerase I fills the gaps, and ligase seals the daughter strands (Stage VI). Replication produces plasmids identical in structure and sequence to the initial template.